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ABSTRACT

Direct and indirect techniques are being used
to estimate economic consequences of proximity
to existing or proposed public facilities.
The hedonic price theory, an indirect tech-
nique, is the most logically suited, espe-
cially for capturing the shadow or implicit
price of a characteristic such as proximity in
the real estate market. While the theory is
increasingly being used, there is also a grow-
ing tendency to draw inferences from the study
of one or more hazards and situations and
transfer the conclusions to a very different
hazard and situation. The use of the hedonic
price theory and the issue of transferability
to radioactive waste facilities are addressed
in this paper.

INTRODUCTION

The media are currently filled with
reports of proposed, unwanted public facili-
ties and of toxic releases from public and
private facilities. The reports highlight the
personal fears and anxieties of area residents
and amplify the dramatic or sensational
aspects of the events. Risk is communicated
to the public in varying degrees of sophisti-
cation. Possible changes in the general
economic equilibrium of an area and potential
economic consequences are hypothesized.
Measuring the economic consequences (costs and
benefits) of proximity to existing or proposed
public projects — such as a primary or secon-
dary school, prison, airport, power plant,
transmission line, hazardous waste facility,
weapons plant, low-level radioactive waste

storage facility, or high-level radioactive
waste repository — is difficult at best and
nearly impossible at worst.

Two general types of techniques, direct
and indirect, are used to estimate monetary
values of nonmarket goods (e.g., site ameni-
ties, pollution controls, nearness to a
central business district, and proximity to an
existing or proposed public facility). The
direct technique relies on responses to
hypothetical situations posed to individuals
by interviewers or printed questionnaires and
is considered direct bec.iuse it involves
questioning people about values, as in
willingness-to-pay 'surveys, bidding games,
preferences, ranking of scenarios, and
contingent valuation surveys. The indirect
technique relies on observed behavior or
choice and is referred to as indirect because
it involves efforts to infer monetary values
by using relevant economic models to interpret
historically generated data on actual
individual behavior and on the interaction of
the demands of a number of individuals or
households.

HEDONIC PRICE THEORY

To measure the effects of environmental
amenities, such as air and noise pollution
controls and proximity to facilities, econo-
mists are now relying largely on the indirect
technique. The indirect technique employs
econometric methods to analyze market data;
hence, it reflects how people actually ."shave
in the economy. Specifically, economists are
creating a large and growing volume of
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literature that details the increased use of

the hedonic price theory, pioneered by Zvi

Griliches in the 1970s, which is regarded as

the dominant paradigm for non-survey-based

assessments. Although the hedonic price

theory is considered to have no logical flaws,

its record of application has been less Chan

satisfactory. The hedonic price theory

evolves from the philosophy that people behave

as pleasure-seekers, not that they ought to,

and that hedonism is typically modified by

concepts of duty and obligation.

The hedonic price theory is based on the

concept that an implicit market for a particu-

lar quality or attribute (including geograph-

ical location) is imparted to real estate

(land values and housing) by buyers and

sellers in a competitive market. Consumers

perceive certain products to be made up of

bundles of characteristics or attributes, and,

behaving as utility maximizers, they then

value products according to their utility-

bearing characteristics. The implicit or

shadow price of a particular characteristic or

attribute of a commodity relies on the assump-

tion that estimated coefficients represent the

marginal willingness of a buyer to pay for an

increment (or decrement) in that character-

istic or attribute. Thus, hedonic prices are

market-determined implicit prices for the

characteristics possessed by a differential

product type.

A house or some other piece of real

estate is not, in fact, a simple consumption

good, but is viewed as a bundle of "goods" cr

attributes in a product class. For example,

houses constitute a product class often

differentiated by five categories of charac-

teristics: (1) physical attributes (e.g.,

number of rooms, garage space, basement,

square footage, age, and size of lot);

(2) accessibility (e.g., access to highways,

bus and train, work location, schools,

shopping, and beachfront); (3) neighborhood

(e.g., noise levels, housing density, parking,

tree-lined streets, racial composition, and

other major social and physical features);

(4) public sector (e.g., real property tax

rates, school quality, crime rates, and

quality and quantity of public services); and

(5) alternative uses of the property (highest

valued use). In principle, if there are

enough groupings of houses with different

combinations of characteristics, it is

possible to estimate an implicit price

relationship that gives the price of any group

of houses as a f iction of the quantities of

its various characteristics. The coefficients

of the characteristics are the implicit prices

reflecting consumer valuations. For example,

the difference in price between two models

witii a different number of rooms, but

identical in all other respects, is inter-

preted as the implicit (willingness of the

buyer to pay) price of additional rooms.

Real estate markets, as many other

markets in our society, reflect the beliefs,

attitudes, and reactions of buyers and

sellers. Buyers and sellers respond to market

facts and information based on those beliefs

and attitudes, regardless of whether the

latter are factually correct. It does not

matter whether the market perceptions held by

both active and potential market participants

are based on fact, misinterpretation, or

misinformation. What does matter is that

those market participants act on the basis of

what they believe to be true and what they

consider to be in their own best interest at

that time.

Housing and land values have been used to

determine if the presence of an adjacent

facility has economic effects on the area.

The bases for this are (1) housing markets are

relatively efficient and (2) houses and other

types of real estate are easily differentiated

by buyers (and sellers) according to their

attributes and qualities. Changes in the

perceptions of buyers and sellers regarding

the quality and attractiveness of a given

housing stock may be reflected quickly in

market prices. Expectations of future changes

in quality may also be reflected in current

prices because buyers and sellers incorporate

the discounted future value of such changes in

their evaluations. A major assumption in the

theory is that when making value decisions,

individuals are cognizant of and optimize

across t>"e attributes of market commodities.

Of course, the constraints of wealth, informa-

tion, and institutions affect individuals in

housing markets, including the difficulties

that sellers who are nonindifferent (those

having a concern or bias) resident households

have in being able to afford the costs of

relocation. Indifferent buyers will select

housing based on the physical attributes of

the real estate and will ignore the nomnarket

attributes. If interurban mobility is

assumed, then some replacement of nonindif-

ferent households will occur over time and

indifferent households and outside/inside

zonal price differentials will be eroded.



Hedonic price theory has its strengths
and weaknesses, proponents and opponents. The
major strengths are that it is logical and
that it yields the market equilibrium value of
the public good, all other things being
equal. The theory's weaknesses primarily lie
in the practical difficulties of its applica-
tion. The theory requires large amounts of
historically generated data, and users have
problems with misspecifications of attribute
measures, issues of attribute aggregation,
house market equilibrium assumptions, and
uncertainty about the appropriate functional
form.* The theory does not lend itself to the
task of measuring the effects of proposed or
future projects. In the final analysis,
despite the application problems, the hedonic
price theory (using regression analysis) does
provide a basis for reducing ignorance about
the magnitude of the benefits and costs
associated with changes in site-specific
amenities and public facility sitings.

APPLICATIONS OF HEDONIC PRICE THEORY

Federal agencies that own or are involved
in the operation of federal facilities are
being increasingly confronted by damage
compensation claims of adjacent property
owners and public allegations that property
values have declined due to federal actions or
inactions at those facilities. Recent media
reports, for example, have focused on poison
gas stockpile facilities, weapons production
facilities, and hazardous waste sites.
Federal agencies attempting to site new
facilities are encountering allegations that
the proposed facilities will cause declines in
area property values and will have negative
economic consequences to the economic well-
being of the area.

During the past two decades, the vast
majority of specific applications of the
hedonic price theory have focused on two
research areas — air quality, primarily, and
jet aircraft noise, secondarily — in attempts
to estimate the effects of environmental
amenities. In approximately 25 studies, a
significant positive statistical relationship
was identified between residential housing
values and an environmental amenity. A few
applications have attempted to determine a
residential housing relationship based on
proximity to recreational beaches, trans-
mission lines, and hazardous waste disposal
facilities. Positive relationships were found
between house purchase/rent prices and beach
proximity, whereas negative relationships were

found with hazardous waste disposal facilities
and no relationship was evident with trans-
mission lines. '

Application of the hedonic price theory
to private and public sector nuclear facili-
ties and proposed nuclear facilities has been
more recent• Interest in the relationship of
nuclear facilities and property values was
stimulated by the Three Mile Island (TMI)
incident in 1979, which was followed by
reports of a major decline in area property
values. Two studies of the TMI area used the
hedonic price theory to examine sales of
single-family houses before and after the
March 1979 accident, within and beyond the TMI
area. » These studies concluded that the
accident had no measurable effects, positive
or negative, on the values of single-family
residential properties within a 25-mile radius
of the plant, irrespective of the original
value of the properties. Additional theo-
retical support for the hedonic price theory
finding came from a study of geographic
mobility (changing residences) following the
crisis, which found no evidence that the 1979
accident had affected resident mobility within
five miles of TMI. It is conceivable that
compensation (e.g., tax revenues, worker
relocation, state and federal aid, cleanup
expenditures, higher wages, and a feeling that
the plant would not reopen) and expectations
of compensation may have played a role in
offsetting any negative impacts to housing
values. In a more general study of population
growth in the vicinity of 49 operating nuclear
power stations, the Nuclear Regulatory Commis-
sion found that nuclear stations either were
major contributors to population growth or
were often sited in areas where growth was
impending.

The Department of Energy (DOE) was
recently involved in a damage suit filed as a
consequence of a suspected release of approxi-
mately 350 pounds of uranium trioxide powder
into the atmosphere in 1984 at DOE's Feed
Materials Production Center (FMPC) at Fernald,
Ohio. The class action damage suit filed
against NLO, Inc., the private contractor
operating the plant for DOE, and its parent,
NL Industries, charged that (1) residents and
workers in a five-mile radius suffered severe
stress and anxiety stemming from living and/or
working in proximity to the FMPC and (2) prop-
erty owners within the area had suffered harm
to their properties in the form of reduced
property values. To determine the accuracy of
these claims, a study of housing and property



values was conducted for a five-mile radius

surrounding the facility. Four years of sales

data, a two-year period prior to the announce-

ment of the accident and a two-year period

thereafter, were inputted into a hedonic

regression model and examined to measure and

identify changes in trends or directions of

sales prices over time. No discernible,

identifiable, or measurable "group" of any

magnitude was found to have been adversely

affected through a decline in any indicator of

property values immediately following the

Decenber 1984 announcement.

In attempting to site the Monitored

Retrieval Storage Facility (MRS) in Tennessee,

DOE encountered concern over the potential

stigmatization and, therefore, loss in area

land values from the proposed MRS siting. A

study projected that, in a general sense,

negative economic consequences would result

from the MRS. The projection was based on an

examination of analogous studies, many having

used the hedonic price theory, into impacts on

land values due to proximity to hazardous

waste sites and as a consequence of the TMI

incident.

The DOE's high-level radioactive waste

program is also encountering predictions of

negative economic consequences based on

previous research into risk perception and

stignatization. Citing a wide range of past

studies, some that have used the hedonic price

theory approach, and drawing inferences from

them about the potential economic consequences

of a proposed facility raises the issue of

true transferability of research findings.

Transferring the research findings and

conclusions derived from one or more site-

specific and hazard-specific studies to

another situation involving a different type

of location and a different type of hazard may

be inappropriate. To claim any real degree of

transferability of conclusions, the problem

must be the same, the locations must have

certain spatial and demographic similarities,

the hazard must be of a similar nature, the

economies of the areas must be somewhat the

same, and so forth.

CONCLUSIONS

The analysis of implicit or indirect

markets as a means to measure the economic

consequences of the presence of an existing or

proposed facility has received increasing

attention during the last 15 years. Such

analyses have relied on the hedonic price

theory, which has a strong theoretical founda-

tion. The theory offers a proven technique to

measure the economic consequences of changes

in environmental quality or the effects of

public projects on area property values,

provided measures of environmental amenities

or public project externalities can be

found.

Measuring the economic consequences of

the repository program, whether siting a high-

level radioactive waste repository or an MRS

facility, is feasible with the hedonic price

theory. However, any attempt to use the

theory would be subject to several caveats

regarding procedures, data collection methods,

interpretation, and statistical applications.

Three important conclusions regarding the

application of hedonic price theory to the

high-level radioactive waste program are:

(1) capitalization of the siting of a facility

in area property values will be a function of

risk perceptions and the effect the facility

will have on the provision of public goods,

tourism, labor markets, and so forth; (2) the

factor of willingness to pay for distance from

the facility is sensitive to distance, but

land values are found to be affected only up

tc one mile for most types of hazardous waste

facilities; and (3) increasing the public's

understanding of the risk associated with

radioactive waste storage through an

educational program will most likely result in

an implicit capitalization in property

values.

Drawing inferences from and examining

analogies to what happened elsewhere with

respect to economic consequences is a common

practice, but the assumptions for applying the

hedonic price theory should be very carefully

reviewed for applicability to areas in

proximity to a potential high-level radio-

active waste repository or a potential MRS

site. Making assumptions and assertions that

either of these facilities will have important

economic consequences due to risk perception

and stigmatization based on the past record of

hedonic price theory applications and empiri-

cal research calls for a thorough examination

of the transferability of such conclusions and

findings.
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